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Introduction
Polyoxometalates (POMs) have attracted considerable attention owing to their various properties and potential applications in chemistry, medicine, catalysis, electronics, and magnetism [1 -3] . In particular, the study on functionalization of POMs has become a significant direction to develop new inorganic-organic hybrid materials with useful properties. Therefore, much effort has been devoted to finding effective linkers for POM building units in order to form novel structures for potential applications. To date, many inorganicorganic hybrid materials, including transition metal phosphates [4, 5] and vanadium, molybdenum oxides [6] , phosphatomolybdate or arsenomolybdate chargetransfer complexes [7 -11] have been synthesized. More recently, Zhang [12] and Soumahoro [13] have reported molybdenum-arsenate polyoxometalates synthesized under hydrothermal conditions. However, studies on arsenomolybdate-2-aminopyridine polyoxometalates are scarce. We were interested in exploring the arsenomolybdate Keggin-type POMs to find new hybrid compounds.
Acetone is an important industrial raw material and a typical small molecule organic pollutant. The Chinese Industrial Standard TJ 36-79 [14] 
Experimental Section
Elemental analyses were performed using a Perkin-Elmer 2400 CHNS/O analyzer. The contents of Mo and As were determined by a Shimadzu ICPS-7510 instrument. The infrared spectrum was recorded from KBr pellets (4000 -400cm −1 ) on a Perkin-Elmer FTIR-2000 spectrophotometer. UV/Vis spectra were recorded on a Perkin-Elmer Lambda-35 spectrophotometer in water. Thermal analysis (TG-DTA) was carried out on a WCT-1D differential thermal balance (Beijing Optical Instrument Factory, China) in air atmosphere with a heating rate of 10 • C min −1 .
Hydrothermal synthesis
All chemicals of p. a. grade were commercially available and used without further purification.
A mixture of As 2 O 5 (0.0459 g, 0.2 mmol), Na 2 MoO 4 ·2H 2 O (0.0968 g, 0.4 mmol), 2-aminopyridine (0.0941 g, 1 mmol), and H 2 O (15 mL) was sealed in a 25 mL Teflonlined bomb and heated at 170 • C for 120 h, then slowly cooled to r. t. Henna block-like crystals were collected by fil- Table 1 . Crystal and refinement data for compound 1. 
tration, washed with distilled water, and air-dried to give a yield of 55 % for 1 based on the initial Na 
X-Ray crystallography
The reflection intensities of compound 1 were collected at T = 113(2) K using a Rigaku Saturn CCD area detector single-crystal diffractometer with confocally monochromatized MoK α radiation (λ = 0.71073Å), using ω scans. An absorption correction was applied using the program CRYS-TALCLEAR [15] . The structure was solved with Direct Methods using SHELXS-97 [16] and refined by full-matrix leastsquares on F 2 with SHELXL-97 [17] . All hydrogen atoms were generated geometrically. All non-hydrogen atoms were finally refined with anisotropic displacement parameters, hydrogen atoms with isotropic displacement parameters. Further information about the crystal data and structure determination is summarized in Table 1 . Selected interatomic distances and bond angles are given in Table 2 .
CCDC-777256 contains the supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data request/cif.
Catalytic reaction for acetone elimination
The catalytic performance of compound 1 was measured in a continuous-flow fixed-bed micro-reactor filled with Table 2 . Selected interatomic distances (Å) and angles (deg) for compound 1.
0.15 g of compound 1. The simulacrum of polluted air was prepared by bubbling clean air into a container filled with an acetone solution, and then diluting the gas with clean dry air. The initial acetone concentration of the reaction gas was controlled by changing the proportion of the bubbling gas and the diluent gas. The reactant mixture was fed to the tube reactor at a flow rate of 2.5 mL min −1 .
The reaction temperature was raised from room temperature to a certain temperature at which acetone was not longer detected in the effluent gases. The concentration of organic compounds of the effluent gases was analyzed on-line by a gas chromatograph GC-9800, equipped with a packed column with Porapak-Q and flame ionization detector (FID). Blank experiments were carried out in the absence of compound 1.
Results and Discussion
Crystal and molecular structure (15) O molecules and polyoxoanions are connected through electrostatic interactions and strong intermolecular hydrogen bonds. In the unit cell, the polyoxoanions, 2-aminopyridine and water molecules are alternatively arranged well ordered along the crystallographic a axis, while the water and 2-aminopyridine molecules occupy cavities in the polyoxometalate structure (Fig. 2) .
IR and UV/Vis spectra
The infrared spectra of compound 1 before and after the catalytic reaction were tested. These IR spectra showed strong absorption bands located at 1661, 1621, 1541, and 1473 cm −1 which may be assigned to phenyl group C-N and C-C stretching vibrations. The absorptions at 953, 888, 843, and 761 cm −1 can be assigned to ν(As-O) and ν(Mo-O) stretching vibrations of the [AsMo 12 O 40 ] 3− polyoxoanions [19] , the characteristic pattern of absorption bands of a Keggin structure. IR spectra before and after the catalytic reaction did not change, indicating that the compound remains unchanged in the catalytic reaction. The UV/Vis spectrum of a 1 M H 2 SO 4 aqueous solution of 1 at r. t. is depicted in Fig. 3 .
The strong oxygen-to-metal charge transfer (LMCT) absorption maxima occur at 211 and 228 nm, which can be assigned to the O→Mo d LMCT and O→Mo b/c LMCT of [AsMo 12 O 40 ] 3− , respectively [20] . The weak absorption peak at 301 nm may indicate charge-transfer interactions between organic cations and polyoxoanions [21] .
TG-DTA analysis
The TG-DTA analysis of compound 1 was performed in the temperature range of 50 -706 • C. The first endothermic peak at 178 • C corresponds to a loss of crystal 2-aminopyridine and water molecules, the weight loss of this step being 9.5 %, in accordance with the calculated value (9.3 %). From 388 to 700
• C, there are two exothermic peaks at 469 and 491 • C. The TG curve exhibits a weight loss corresponding to the release of 2-aminopyridinium cations and the decomposition of [AsMo 12 O 40 ] 3− polyoxoanions. The weight loss of this step is 17.2 %, in accordance with the calculated value (17.8 %).The final residue is asssumed to be MoO 3 .
Catalytic reaction
Blank experiments showed that the acetone in a simulacrum of polluted air was hardly eliminated without compound 1 as a catalyst. The catalytic performance measurement results have shown that the acetone of concentration 5.3 g m −3 provided at a flow rate of 2.5 mL min −1 was completely eliminated at 150 • C over 0.15 g of compound 1 as catalyst. Compound 1 thus has a better catalytic oxidation activity for eliminating acetone at lower temperature, classifying it is a potential material for catalytic elimination of VOCs.
